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>ECTION  I 


INTRODUCTION 


This  manual  provides  instructions  for  validating  the  Liquid  Oxygen 
Tanking  Control  System  (Electrical) f  "D"  Serios  R  &  D,  ERB  1-1.  These 
instructions  are  applicable  tc  tne  system  as  desired  on  the  date  of 
publication.  Design  changes  may  be  required  during,  or  after,  eystem 
installation  at  the  site.  If  changes  are  made  which  affect  tneaa  instruc¬ 
tions,  this  manual  will  also  be  revised. 


The  only  permissible  deviations  to  the  procedures  outlined  in  this 
document  are  those  dictated  by  site  installation  difficulties.  Such 
deviations  shall  be  considered  interim  and  must  be  forwarded  to  the 
Launching  Controls  Design  Group  for  information  and  concurrence.  Ap¬ 
proved  deviations  will  be  automatically  included  in  the  next  manual 
revision. 


The  test  data  sheet  contained  in  this  manual,  is  a  sample  copy  only 
and  is  not  intended  for  actual  test  recording  purposes.  Separate  copies 
of  the  test  data  sheet  are  furnished  only  to  those  departments  whose 
activities  require  test  data  recording.  These  additional  test  data 
sheets  are  distributed  under  an  identical  cover  sheet  to  the  one  on  this 
manual  except  for  the  additional  notation  of  "Test  Data  Sheet  Only". 
Comparison  of  this  special  cover  sheet  wioh  the  one  on  the  procedure 
correlates  the  two  documents. 


Personnel  concerned  with  the  use  of  this  validation  procedure  can 
contribute  to  the  effectiveness  of  any  revisions  by  forwarding  comments 
and  suggestions  to  tho  Launching  Controls  Design  Group,  Building  4, 
Column'G2,  Pjontgomery  Site,  Convair  Astronautics. 


This  document  is  intended  for  use  as  an  acceptance 
validation  procedure  only.  When  this  control  system 
has  been  accepted  (inspected,  bought-off,  sold,  vali¬ 
dated,  etc.)  no  further  requirement  should  exist  for 
this  document  other  than  for  reference  purposes  only. 
Continued  checking  of  accepted  systems  occurs  during 
the  performance  of  Field  Test  Procedures,  Countdowns, 
Composite  System  Checkouts,  or  Testing  and  Operating 
Procedures  published  by  Groups  having  over-all  system 
responsibility. 
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SECTION  II 


REQUIREMENTS 


REFERENCE  DRAWINGS 

27-69160  Diagram-Schematic,  Liquid  Oxygen  Tanking,  ERB  1-1, 

"D"  Serios 

27-69115  Diagram- Wiring,  Control,  Liquid  Oxygen,  "D"  Series 

27-69118  Diagram- Wiring,  Console  Assembly,  Liquid  Oxygen,  "D"  Series 

7- 65001  Diagram-Schematic,  Propellant-Tanking,  Signal  Responder 
Trailer,  “D"  Series. 

27-65000  Diagram-Schematic,  Propellant  Level,  Signal  Responder 
Trailer,  "D"  Series 

7-17119  Soheiuatio-Hot-Wire,  Liquid-Gas  Detector 
7-17120  Assembly-Hot-Wire,  Liquid-Gas  Detector 
EQUIPMENT  REQUIRE  MEN TS 

Liquid  Oxygen  Tanking  Control  Console  (Blockhouse) 

Signal  Responder  Trailer 

Missile  Ground  Rectifier  (Blockhouse) 

Cabinet-Amplifier  Rack  (7-68371)  Transfer  Room 
TEST  EQUIPMENT 
2  Ohmmeters 

2  DC  Voltmeters  (0-50V  DC) 

2  Special  DC  Voltmeters, ,each  consisting  of  a  regular  0-50  Volt 
DC  Voltmeter  with  a  28  ohm  30  watt  resistor  connected  in  parallel 
with  the  meter 

3  Potentiometers,  10  turn,  0-25  ohms,  with  calibrated  dials 
OPERATING  REQUIREMENTS 

28  Volts  DC  supplied  by  Missile  Ground  Rectifier 
115  Volts,  60  cycles  supplied  by  Facility  Power  Console 
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3-1  PURPOSE 

This  procedure  determines  that  the  electrical  control  equipment 

and  circuitry  of  the  Liquid  Oxygen  Tanking  Control  System  are 

functioning  correctly  and  are  properly  connected.  / 

i 

3-2  PREPARATION 

The  following  3ystora  preparations  must  be  accomplished  before 

validation  begins: 

1.  Disconnect  F115,  P19,  P129,  P12  from  J115,  J19,  J129,  J12, 
respectively,  This  disconnects  Relay  Panel  and  Ground 
Electrical  Lax  at  Terminal  Enclosure  TBA2. 

2.  Disconnect  P109  and  P110  from  J109  and  J11C,  respectively. 

This  disconnects  the  Liquid  Oxygon  Transfer  Unit, 

3.  Disconnect  P42  from  J42.  This  disconnects  the  hydraulic  Console. 

4«  Disconnect  P2C.1  from  J2C1.  This  disconnects  the  Pneumatic  Aux. 
(27-69127) 

5.  Disconnect  Pill  from  Jill  (in  the  JA1  No.  1  Launcher  Box). 

This  disconnects  the  Purge  Local  Control  Box  (27-69172) 

(Test  Stand  Area). 

6.  Disconnect  P105  &  P106  from  J105  &  J106.  This  disconnects  the 
Purge  Control  Unit  (27-69173)  (Transfer  Room). 

7.  Umbilical  Cable  plugs  P1005  and  P1007  must  be  connected  to  the 
Signal  Responder  Trailer. 

80  Check  that  system  interconnecting  cable  plugs  P71,  P72,  P73, 
and  P763  are  connected  to  the  Liquid  Oxygen  Tanking  Consoles. 

9.  Disconnect  the  appropriate  plugs  to  disconnect  the  Vent  Valve 
Solenoid,  the  Pressurization  Valve  Solenoid,  and  the  Vent 
and  Pressurization  Limit  Switch  from  the  Console. 

10.  Disconnect  P51  &  P52  from  J51  &  J52.  This  disconnects  the 
Fuel  Console. 
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11.  Disconnect  the  appropriate  plug  to  disconnect  the  Liquid 
Nitrogen  iupply  Vent  and  Pressure  Solenoids  (Liquid  Oxygen 
Storngo  Area)  from  the  Console „ 

12.  Disconnect  tho  appropriate  plug  to  disconnect  the  Dump  Valve 
(Tost  Stand  Area)  from  the  Console. 

13.  All  switches  on  the  Consolo  Panel  and  tho  Propellant  Level 
Panel  and  Propellant  Tanking  Panel  (Signal  Responder  Trailor) 
must  be  in  their  OF?  or  normal  CENTER  positions. 

14.  At  the  Facility  Power  Control  Panel,  the  following  switches 
must  be  thrown  ON: 

a.  Missile  Ground  Rectifier  (28  volts  DC) 

b.  Blockhouse  Equipment  Panel  (115  volts  AC) 

c.  At  the  Phoumntic  Aux  Console  (27-69127),  piece  a  Jumper 
between  terminals  1C  and  12  on  TB1C2.  Turn  the  power 
switch  to  ON  in  tho  Power  Supply  One  (PS-1)  unit. 

15.  Press  all  prees-to-test  lights.  Each  light  should  come 
on  when  pressed  and  go  off  v/hen  released. 

PROCEDURE 


The  two  columns  below,  Operation  and  Observe,  show  the  actions 
to  be  performed  and  the  results  to  be  observed  during  the 
validation  of  uhe  electrical  control  of  tho  Liquid  Oxygen  Tanking 
Control  System  "D"  Series. 


OPERATION 


OBSERVE 


1.0  Connect  a  d-o  voltmeter 

across  pins  k  (+}  and  X  (-) 
of  P109  and  another  d-c 
voltmeter  across  pins  k  (+) 
and  X  (-)  of  P110. 

(Maintain  these  connections 
through  step  1.2). 

1.1  Connect  an  ohmraeter  between 
pins  W  and  M  on  P71. 

(Remove  after  step  1.2). 


(a)  Beth  meters  indicate 
zero  volts. 


(a)  Ohmmeter  indicates 
circuit  continuity. 
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OFERATION 


OBSERVE 


Throw  the  PANEL  POWER  switch 
to  the  on  position. 


PANEL  TOWER  light  (green) 
comas  on. 


Both  voltmeters  indicate 
28  volts  do. 


Ohmmeter  indicates  an 
open  circuit. 


Install  a  juniper  between 
pin  R  of  P12  and  pin  F  of 
P115  in  Transfer  Room. 
(Remove  tha  jumper  after 
step  2.1). 


No  panel  indication. 


Throw  the  MISSILE  VALVE  HEATERS  (a) 
switch  to  the  on  position. 

(Return  switch  to  OFF). 


MISSILE  VALVE  HEATERS  ON 
light  (green)  comas  on. 
(Light  goes  off). 


Install  a  jumper  between  pinB  A  ( a) 
end  F  of  P115  In  Transfer 
Room.  (Remove  jumper  after 
observation) . 


MISSILE,  VALVE  HEATERS  ON  ■, 
light  (green)  comes  on. 
(Light  goes  off). 


2.3  Connect  an  ohmmeter  between 
pin  E  of  P115  and  pin  K  of 
»29,  pin  D  of  Pl±5  and  pin  J 
of  P129,  pin  C  of  P115  and 
pin  U  of  P129,  pin  B  of  P115 
and  pin  L  of  P19  in  sequence. 


Ohmmeter  ibdioates  circuit 
continuity  for  each 
connection. 


aurjgatlon  Va Ivi 


Throw  the  PANEL  POWER 
switch  to  the  off  position. 


PANEL  POWER  light  (green) 
gois  off. 


Connect  a  Special  d-c  voltmeter  (a) 
across  the  pins  of  the  vent 
valve  solenoid  connector  and 
another  Special  d-c  voltmeter 
across  the  pins  of  the 
pressurization  valve  solenoid 
connector.  (Maintain  these 
connections  through 
step  3.11). 


Each  meter  indicates 
zero  volte. 
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Apply  +28  volts  to  pin 
E  of  P71  (Removo  voltage 
after  observation) . 


3.3  Apply  +28  volts  to  rnn  U  of 
P71.  (Remove  voltage  alter 
observation) . 


Throw  the  STORAGE  TANK  VALVES 
switch  to  the  VENT  position. 


Throw  the  STORAGE  TANK  VALVES 
switch  to  the  PRESSV"IET 
position.  (Return  switch  to 
the  close  (center)  position) . 


Throw  the  PANEL  POWER  switch 
to  the  ON  position. 


3.7  Apply  42S  voltB  to  pin  E  of 
P71  and  pin  J  of  P71. 
(Remove  voltage  after 
observation) . 


Throw  the  STORAGE  TANK 
VALVES  switch  to  the  VENT 
position. 


Throw  the  STORAGE  TANK  VALVES 
switch  to  the  PRESSURIZE 
position.  (Return  switch  to 
the  dose  (center)  position). 


AZN-27-CC7 


OBSERVE 


(a)  VENT  VALVE  OPEN  light 

(groon)  comes  on.  (Light 
goes  off). 


(b)  Motor  connected  across 
Vor.t  Valve  indicates  28 
volts  dc.  (Me  uer 
indicates  zero  volts). 


(a)  PRESSURIZING  VALVE  OPEN 
light  (green)  comes  on. 
(light  goe3  off). 


(b)  Meter  across  the  Proa- 

suri  zation  Veil  ve  Solenoid 
indicates  28  volts  dc. 
(Meter  indicates  zero 
Volt3 ) . 


(a)  No  indication. 


(a)  No  indication. 


(a)  PANEL  POWER  light  (green) 


comes  on. 


(a)  No  indication. 


(a)  VENT  VALVE  OFEN  light 
(greer)  comes  or  . 


(b)  Moter  connected  across 
Ver.t  Valve  indicates 
28  volts  dc. 


(a)  VENT  VALVE  OPEN  light 
(green)  goes  off. 


(b)  Meter  connected  across 
Vent  Valve  indicates 
zero  volts. 


1 
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OPERATION 


3.10 


Connect  a  juniper  between 
terminals  2  and  3  of  the 
VENT  V.UVL  OPEN  light. 
(Remove  Jumper  after 
observation ) . 


3.11 


Connect  a  jumper  between 
terminal*  2  and  3  of  the 
PRESSURIZING  VALVE  OPEN 
light.  (Remove  jumper 
after  observation). 


Valve  Panel  Lights 


4>t 


Connect  one  end  of  a  jumper 
to  pin  k  of  P1C9  r.t  the 
Liquid  Oxygen  Transfer  Unit 
and  leave  connected  through 
the  following  procedure t 
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OBSERVE 


(c) 


PRESSURIZING  VALVE  OPEN 
light  (green)  comes  on. 
(Light  goes  off). 


(d) 


Meter  connected  across 
PTeaaurizatlon  Valve 
indicates  28  volts  dc. 

(Meter  indicates  zero  volts). 


VENT  VALVE  OPEN  light 
(green)  comes  on.  (Light 
goes  off) . 


(b) 


Meter  connected  across 
the  Vent  Valve  solenoid 
oonnector  indicates 
approximately  zero  volts. 


(a) 


PRESSURIZING  VALVE  OFEN 
light  (green)  comes  on. 
(Light  goes  off). 


(b) 


Meter  connected  to  the 
Pressurization  Valve 
solenoid  connector  indi¬ 
cates  approximately  zero 
volts. 


:  |l 
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OBSERVE 


Connect  the  opon  end  of  the  juniper  to  the 
following  pins  in  sequence  and  observe  that 
the  proper  indicator  light  (amber  or  green) 
comes  on.  Lights  will  go  off  when  jumper 
is  disconnected. 


P110-E 
PilC-G 
P1C9-G 
P109-L 
P109-I 
P109-J 
P109-D 
P109-E 
P109-A 
P109-B 
P109-M 
P109-T 
P109-P 
P109-Q 
P1C9-Q 
P109-f 
P110-L 
P11C-I 
P11C-J 
P110-K 
P11C— B 


PUMP  INLET  LR-3  OPEN  (green) 

PUMP  INLET  LR-3  CLOSED  (amber) 
PUMP  LA  BYPASS  OPEN  (green) 

PUMP  LA  BYPASS  CLOSED  (amber) 

PUMP  LB  BYPASS  OPEN  (green) 

PUMP  LB  BYPASS  CLOSED  (amber) 

PUMP  LA  OUTLET  OPEN  (green) 

PUMP  LA  OUTLET  CLOSED  (amber) 

PUMP  LB  OUTLET  OPEN  (green) 

PUMP  LB  OUTLET  CLOSED  (amber)  ■ 
COOLER  INLET  LC-2  OPEN  (green) 
COOLER  INLET  LC-2  CLOSED  (amber) 
THROTTLE  LC-1  OPEN  (green) 

THROTTLE  LC-1  CLOSED  (amber) 
OVERBOARD  LM-1  OPEN  (green) 
OVERBOARD  LM-1  CLOSED  (amber) 

PUMP  OUTLET  LR-4  OPEN  (green) 

PUMP  OIJTIET  LR-4  CLOSED  (amber) 
GRAVITY  RETURN  LR-2  OPEN  (gren) 
GRAVITY  RETURN  LP-2  CLOSED  (amber) 
PUMP  RETURN  LR-1  OPEN  (green) 


Remove  jumper  connected 
in  Step  4.C. 


No  panel  indication. 


Disconnect  the  six  wires  from  (a) 
the  terminals  marked  ton  (10) 
minutes,  one  (1)  hour,  and  (b) 
two  (2)  hours  at  the  Super 
Cooler  (LN/i;Heat  Exchanger  in 
the  LO/2  storage  area).  Con¬ 
nect  a  0-25  ohm,  10  turn  poten-  (c) 
tiometer  (set  for  »ero)  to  the 
two  leads  marked  two  (2)  hours  - 
one  lead  should  be  connected 
to  the  wiper.  This  will  be 


No  panel  indication. 


POWER  light  (white) 
comes  on  (LOX-GOX 
PANEL) . 


2  HOUR  light  (green) 
comes  on. 
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OPERATION  OBSERVE 

5.0  (continued) 

designated  as  the  (A)  potentiometer. 

Short  the  two  leads  marked  ten  (10) 
minutes.  Connect  another  0-25  ohm, 

10  turn  potentiometer  (set  for 
zero  ohms  to  the  two  leads  marked 
one  (1)  hour.  Connect  one  lead  to 
the  zero  end  and  the  other  lead  to 
the  wiper  end.  This  will  be  desig¬ 
nated  as  the  (B)  potentiometer. 

(Leave  potentiometers  connected). 

Throw  the  power  switch  to  the  ON 
position  on  both  the  2  HOURS  and 
10  MIN  Hot-Wire  Liquid  -  Gas 
Detector  amplifiers  in  the  Cabinet- 
Amplifier  Rack  (7-68371) 
in  the  Transfer  Room. 

5.1  Slowly  inoraase  the  resistance  (a)  2  HOURS  light  (green) 

of  the  "A"  potentiometer  until  goes  off. 

the  2  Hour  light  goes  off  and 

the  1  Hour  light  comes  on.  (b)  1  HOUR  light  (green) 

comes  on, 

(c)  Calibrated  dial  on  the 
potentiometer  indicates 
approximately  10  ohms. 

5.2  Connect  the  two  Special  d-c  (a)  Both  meters  indicate 

Voltmeters  to  the  LN2  Supply  zero  volts. 

Solenoid  plug,  (Liquid  Qxy- 

-  gen  3torage  Area)  One  meter 
should  be  connected  across 
the  VENT  solenoid  pin  and 
-28  volt  bus  and  tho  second 
meter  should  be  connected 
across  the  PRESS,  pin  ond  the 
-28  volt  bus,  (Leave  meters 
connected  through  step  5.5). 
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OPERATION 

Slowly  increase  the  resistance 
of  the  (B)  potentiometer  until 
the  1  Hour  light  goes  off  and 
the  10  MIN  light  comes  on. 


5.4  Connect  a  third  0-25  ohm, 

10  turn  potentiometer 

(set  for  zero)  to  the  leads 
marked  ten  (10)  minutes  at 
the  Super  Cooler.  (Leave 
potentiometer  connected). 

5.5  Slowly  increase  the  resis¬ 
tance  of  the  potentiometer 
(step  5.4)  until  the  10 
MIN  light  goes  off. 


5.6  Disconnect  the  three  poten¬ 
tiometers  and  two  voltmeters. 
Reoonneot  vires  disconnected 
in  step  5.0. 


OBSERVE 

(a)  1  HOUR  light  (green) 
goes  off. 

(b)  10  MINUTES  light  (red) 
comes  on. 

(c)  Calibrated  dial  on 
potentiometer  indicates 
approximately  10  ohms. 

(d)  Each  meter  indicates 
28  volte  do. 

(a)  No  panel  indication. 


(a)  10  MINUTES  light  goes 
off. 

(b)  Each  meter  indicates 
28  volts  dc. 

(a)  No  panel  indication. 


Conneot  a  Special  d-c 
voltmeter  across  the  positive 
input  pin  of  the  Dump  Valve . 
solenoid  and  the  -28  volt  bus. 
(Test  Stand  Area).  (Maintain 
this  connection  through  step 
6.2). 

Throw  the  DUMP  VALVE  switch 
to  the  open  position. 
(Momentary  type  switch  will 
revert  to  center  position 
when  released). 


(a)  Meter  indicates  zero 
volts. 


(a)  Meter  indicateB  28 
volts  dc. 


[«] 
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OPERATION 

Throw  the  DUMP  VALVE  switch 
to  the  close  position. 

(owitch  reverts  to  center 
position  when  reloused). 

Install  a  jumper  Detween  the 
+28  volt  input  to  the  Dump 
Valve  solenoid  and  the  NO 
limit  switch  output.  (Remove 
jumper  after  indication) . 

Install  a  jumper  between  tho 
positive  input  pin  of  the 
Dump  Valve  solenoid  and  the 
NO  limit  switch  output. 

(Leave  jumper  in  until 
step  25.19;. 

Throw  the  DUMP  VALVE  switch 
to  the'  open  position. 
(Momentary  type  switch  will 
revert  to  aenter  position 
when  released. 


OBSERVE 


(a)  Meter  indicates  zero  volts. 


(a)  DUMP  VALVE  CLOSED  light 
(amber)  comes  on. 

(night  goes  off). 


(a)  Ko  panel  indication. 


(a)  DUMP  VALVE  OPEN  light 
(green)  aomea  on. 


6.6  Throw  the  DUMP  VAuVE  switch  (a)  DUMP  VALVE  OPEN  light 
to  the  close  position,  (iiwitch  (green)  goes  off), 

reverts  to  center  position  v»hen 
released ) . 


h  Drain 


Apply  28  volts  do  to  pin  V  ( 

of  P105  at  the  Purge  Auxil- 
liary  Control  Box  (27-69173) 
in  tho  Cabinet-Amplifier  Rack 
(7-68371)  in  the  Transfer 
Boom.  (Remove  after 
indication) 

Apply  28  volts  dc  to  pin  Z  of  I 
P105.  (Remove  after 
indication). 

Apply  26  volts  dc  to  pin  P  of  \ 
Jill  in  tho  JAl  Mo.  1  Launcher 
Box.  (Remove  after  indication). 


(a)  PILL  &  DRAIN  VALUE  OPEN 
light  (green)  comes  on. 
(Light  goes  off). 


FILL  &  DRAIN  VALVE 
closed  light  (amber)  comas 
on.  (Light  goes  off). 

FILL  &  DRAIN  VALVE  OPEN 
light  (green)  comes  on. 
(Light  goes  off.) 


-----  r,,...  ,  .ikii 
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7.3  Apply  28  volts  dc  to  pin  r 
on  Jill.  (Remove  after 
indication) . 

7.4  Install  a  jumper  between 
pin  H  of  P106  and  pin  Y 

of  P105.  (Remove  the  jumper 
after  step  7.6) 

7.5-  Throw  the  FILL  £  DRAIN  VALVE 
switch  to  the  open  position. 
(Then  release). 

7.6  Throw  the  FILL  &  DRAIN  VALVE 
switch  to  the  closp  position. 
(Then  release) 

7.7  Connect  a  d-c  voltmeter  across 
pin  H  of  P106  and  ground. 
(Maintain  this  connection 
through  step  7.9). 

7.8  Throw  the  FILL  &  DRAIN  VALVE 
switch  to  the  open  position. 
(Then  release). 

7.9  Throw  the  FILL  &  DRAIN  VALVE 
switch  to  the  close  position, 
(Then  release). 

7.10  Install  a  jumper  between  pin 
H  of  P1C6  and  pin  Y  of  P105. 
(Leave  jumper  in  until  step 
25.19). 


OBSERVE 

(a)  FILL  &  DRAIN  VALVE  CLOSED 
light  (amber)  corns s  on. 
(Light  goes  off.) 

(a)  No  panel  indication. 


(a)  FILL  &  DRAIN  VALVE  OPEN 
light  (green)  comes  on. 


(a)  FILL  &  DRAIN  VALVE  OPEN 
light  (green)  goes  off. 


(a)  Meter  indicates  zero 
volts. 


(a)  Mater  indicates  28  volts 
d-c. 


(a)  Meter  indicates  zero 
volts. 


I 


FORM  NO.  *>702-1 


3o0  Throw  the  OPERATIONAL 
POWER  switch  to  the  on 
position, 

8.1  Install  a  jumper  between  pins 
k  and  A  of  P110.  (Remove 
after  observation). 


^a)  No  indication. 


(a)  VALVE  CONTROL  PRESSURE 

ON  light  (green)  cornea 
on.  (Light  goes  off). 
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OPERATION 


OBSERVE 


£.2  Apply  +28  volts  dc  to  pin  V 
of  P42  at  the  HydnuO.ic  Con- 
oolci.  ('jjjconnect 
momentarily,  Ghen  reconnect . 
Leave  connected  urn  11  oi. 

£.6.) 

8.3  Throw  the  OPERA  TICK  A  L  PC  VR 
switch  to  the  ofr  position. 

8.4  Install  a  jumper  between  pina 
k  and  A  of  P Vr .  Alcove  in 
until  Step  8. IT.) 

8.5  (a)  Throv;  the  OPERATIONAL 

PO+ER  switch  to  the 
on  position. 

(b)  Tum  the  TEST  POSITION 
switch  to  tho  on  posi¬ 
tion  (then  off). 

C.6  Disconnect  +28  volts  dc  from 
pin  V  of  I 42  (Step  8.2). 

8.7  Apply  +28  volts  do  to  pin  Y 
of  P2C1  at  the  Pneumatic  lux 
Console .  (27-69127). 


8.8  Disconnect  the  +23  volte  .ic 
from  pin  Y  of  P2C1  (Step  3.7) 

8.9  Turn  tho  TEST  POSITION 
switch  to  tho  on  position. 


8.10  Remove  the  jumper  between 
pins  k  and  A  of  F110  (Step 
8.4). 


(?)  MTMST U,  PRESSURIZED 

light  (green)  comes  on. 
(light  goes  off 
momentarily,  thon  comos 
be  c’t  on . ) 

(,  )  Vo  indication. 

(a)  V'-T.VS  CONTROL  PRESSURE  ON 
light  (green)  come3  on. 

(a)  OPERATIONAL  POWER  ON 
light  (green)  comes  on. 

(b)  No  indi cation . 


(a)  No  indication. 


(a)  OPERATIONAL  FOUER  ON 
light  (groen)  goes  off. 

(b)  MISSILE  PRESSURIZED 
light  (groen)  goes  off. 

(a)  To  indication. 


(a)  TEwf  POSITION  ON  light 
(rod)  comes  on. 

(b)  OPERATIONAL  POWER  ON 
light  (green)  comes  on. 

(a)  VALVE  CONTROL  PRESSURE 

ON  light  (green)  goes  off. 
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Apply  +28  volts  dc  to  pin  T 
of  P105  at  the  Purge  Auxilliury 
Control  Box  (27-69173)  in  the 
Cabinet-Amplifier  Rack 
(7-68371)  in  the  Transfer 
Room.  (Remove  after  in¬ 
dication)  . 


9.1  Apply  +28  volts  dc  to  pin  U 
of  P105.  (Remove  after 
indication). 


Apply  +28  volts  do  to  pin  m 
of  Pill  in  the  JA1  NO.  1 
Launcher  Box.  (Remove  after 
indication). 


9.3  Apply  +28  volt3  do  to  pin  n 
of  Pill.  (Remove  after 
indication). 


Install  a  jumper  between  pin 
B  of  P106  and  pin  T  of  P1C5. 
(Leave  jumper  in  until  . 
step  25.19). 


Throw  A-B  VALVE  switch  to  the 
open  position.  (Release) 


Throw  A-B  VALVE  switch  to  the 
close  position.  (Release) 


Throw  the  A-B  VALVE  switch  to 
the  open  position.  (Release) 


Throw  the  OPERATIONAL  POWER 
switoh  to  the  off  position. 
(Return  to  the  on  position 
after  observation) 


AZN-27-007 


OBSERVE 


A-B  VALUE  OPEN  light 
(green)  comes  on.  (Light 
goes  off). 


(a)  A-B  VALVE  CLOSED  light 

(amber)  comas  on.  (Light 
goes  off). 


(a)  A-B  VALVE  OPEN  light 

(green)  comes  on.  (Light 
goes  off). 


(a)  A-B  VALVE  CLOSED  light 
(amber)  comes  on  (Light 
goes  off.) 


(a)  No  panel  indication. 


(a)  A-B  VALVE  OPEN  light 
(green)  comes  .on. 


(a)  A-B  VALUE  OPEN  light 
(green)  goes  off. 


(a)  A-B  VALVE  OPEN  light 
(green)  comes  on. 


(a)  OPERATIONAL  POWER  ON 
light  (green)  goes  off. 
(Light  comes  on). 


(b)  FILL  &  DRAIN  VALVE  OPEN 
light  (green)  goes  off. 
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OPERATION 


OBSERVE 


W 


r 


1C.0  Connect  a  special  d-c  volt-  (a)  Meter  indicates  zero 
meter  across  pin  W  (+)  and  volts, 

pin  X  (-)  of  P109  at  the 
Liquid  Oxygen  Transfer  Onit. 

(Maintain  this  connection 
through  step  10.2), 


10.1  Throw  the  PUMP  INLET  VALVE 
switch  to  the  close  position. 
(Momentary  type  switch 
returns  to  center  when 
released). 

10.2  Throw  the  PUMP  INLET  VALVE 
switch  to  the  open  position. 
(Release. ) 


(a)  Meter  indicates  28 
volts  do. 


(a)  Meter  indicates  zero 
volts. 


10.3  Install  a  Jumper  between  pin  W  (a)  No  panel  indication, 
.of  P109  and  pin  0  of  P110. 

(Leave  jumper  in  Tint  11  step 
24.19) . 


SffigSjfcj&Ja&a.  Llfi-l) 


11,0  Connect  a  d-c  voltmeter 
aoroaa  pin  0  (+)  and  pin 
X  (-)  of  P110  at  the  Liquid 
Oxygen  Transfer  Unit. 
(Maintain  this  connection 
through  step  11.4). 


(a)  Meter  indicates  zero 
volts. 


11.1  Connect  a  d-c  voltmeter 
across  pin  H  (+)  of  P110 
and  pin  X  (-)  of  P109. 
(Maintain  this  connection 
during  the  following  step.) 

11.2  Throw  the  THROTTLE  VALVE 
switch  to  the  open  posi¬ 
tion.  (Release  after 
observation  -  switbh  will 
return  to  center  position.) 


(a)  Meter  indicates  zero 
volts. 


(a)  Both  meters  (Steps 
and  11.1)  indicate 
volts  dc.  (Both  me 
indicate  zero  volts.) 
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11.3  Connect  a  d-o  voltmeter 
across  pin  N  (+)  of  P110 
and  pin  X  (-)  of  P109. 
(Maintain  this  connection 
during  the  following  stop.) 

11.4  Throw  the  THROTTLE  VALVE 
switch  to  the  cloae  posi¬ 
tion.  (Release  after 
observation  -  switch  will 
return  to  oenter  position. ) 


11.5 


12.0 


12.1 


12.2 


FORM  NO.  A-702-1 


OBSERVE 

(n)  Meter  indicates  zero 
volts. 


(a)  Both  meters  (Steps  11.0 
and  11.3)  indicate  28 
volts  do.  (Both  meters 
indicate  zero  volts.) 


Install  a  jumper  between  pin 
N  of  F110  and  pin  Q  of  P109 
and  another  jumper  between 
pin  H  of  P11C  and  pin  P  of 
P109.  (Leave  both  jumpers 
in  until  step  24.19.) 


Install  a  jumper  between 
terminals  TB2  and  TB3 
(Pump  LC)  at  the  Tactical 
Switch  Panel.  (Remove 
the  Jumper  after  step 
13.10). 

Throw  the  THROTTLE  VALVE 
switch  to  the  open  posi¬ 
tion  and  hold  actuated 
until  observations  are 
completed.  (Switch 
returns  to  center  position 
when  released.) 


Throw  the  THROTTLE  VALVE 
switch  to  the  close  posi¬ 
tion  and  hold  actuated 
until  observations  are 
completed.  (Switch 
returns  to  center  posi¬ 
tion  when  released.) 


No  panel  indication. 


(a)  No  panel  indication . 


(a)  THROTTLE  LC-1  OPEN 
light  (green)  comes  on. 
(Light  goes  off.) 

(b)  After  approximately  5 
seconds,  THROTTLE  VALVE 
POWER  ON  light  (green) 
comes  on.  (Light  goes 
off.) 

(a)  THROTTLE  LC-1  CLOSED 
light  (amber)  oomaa  on. 
(Light  goes  off.) 

(b)  After  approximately  5 
seconds,  THROTTIZ  VALVE 
POWER  ON  light  (green) 
comes  on.  (Light 

goes  off. 


CONVAIR  .  ASTRONAUTICS 


REPORT.: 


AZN-27-007 


OPERATION 

12.3  Press  the  PUMP  LC  START 
button . 


Throw  the  THROTTLE  VALVE 
switch  to  the  open  position 
and  hold  actuated  until 
observations  are  completed. 
(Switch  returns  to  center 
position  when  released. ) 


Throw  the  THROTTLE  VALVE 
switch  to  the  close  position 
and  hold  actuated  until 
observations  Eire  completed. 
(Switch  returns  to  center 
position  when  released.) 


Press  the  PUMP  LC  STOP 
button. 


Press  the  PUMP  LC  START 
button. 


Throw  the  OPERATIONAL  POWER 
switch  to  the  off  pocition. 
(After  observation,  throw 
switch  on  again.) 


OBSERVE 

(a)  PUMP  LC  POWER  OH  light 
(green)  comes  on. 

(b)  THROTTLE  VALVE  POWER  ON 
light  (green)  comes  on. 

(a)  THROTTLE  LC-1  OPEN  light 
(green)  comes  on.  (Light 
goes  off.) 

(b)  PUMP  LC  POWER  ON  and 
'THROTTLE  VALVE  POWER  ON 
lights  (green)  remain  on. 

(a)  THROTTLE  LC-1  CLOSED 
light  (amber)  comes  on. 
(Light  goes  off.) 

(b)  PUMP  LC  POWER  ON  and 
THROTTLE  VALVE  POWER  ON 
lights  (green)  remain  on. 

(a)  PUMP  LC  POWER  ON  light 
(green)  goes  off. 

(b)  THROTTLE  VALVE  POWER  ON 
light  (green)  goes  off. 

(a)  PUMP  LC  POWER  ON  light 
(green)  comes  on. 

(b)  THROTTLE  VALVE  POWER  ON 
light  (green)  comes  on. 

(a)  OPERATIONAL  POWER  ON 
light  (green)  goes  off. 
(Light  comes  on.) 

(b)  PUMP  LC  POWER  ON  and 
THROTTLE  VALVE  POWER  ON 
lights  (green)  go  off. 
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13. C 


13.1 


13.2 


Puiurn  y-  find  LB 

Install  q  jumper  botvoon  (a) 

terminals  TB2  and  TB3  (Pump 
Hi)  ani  another  Jumper  between 
terminals  TB2  and  TB3  (Pump 
LB)  at  the  Tactical  Switch 
Panel.  (Lo  avo  both  jumpers 
in  until  specified  during 
the  following  procedure.) 

Pro  ad  the  PUMFS  Li  AND  LB  (a) 
START  button. 


Mo  panel  indication. 


Disconnect  the  jumper  (Stop 
13.0)  between  7B2  and  TB3 
(Pump  LA)  at  the  Tactical 
3vitch  Panel.  (Reconnect 
Jumper  after  next  stop 
is  complete.) 


13.3  Press  the  PUMPS  LA  AND  LB 
START  button. 


PUMP  LB  POWER  ON  light 
(green)  comes  on. 

Aft  or  n  delay  of 
approxiJiEitoly  5  seconds: 

PUMP  LA  P0.-.HR  ON  light 
(groen)  comes  on. 

Mo  panel  indication. 


PUMP  LB  POWER  ON  light 
(•;roon)  comes  on. 

(After  approxima  iely  10 
seconds  the  light  goes  off* 


13.4  Reconnect  jumper  di scour octed  (a)  No  panel  indication, 
ir.  Step  13.2.  Disconnect  tho 
jumper  (Step  13.0  between 
terminals  TER  and  TB3 
(Pump  LB),  (Reconnect 
Jumper  after  next  stop  is  ' 
complete . ) 


13.5  Press  the  PUMPS  LA  AND 
LB  START  button. 


(a)  N'o  parol  indication. 
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13.6 


13.7 


13.8 


13.9 


14.0 


OBSERVE 


Reoonnect  the  jumper 
dlsoonneoted  in  Step  13.4. 
Press  the  POMPS  LA  AND  LB 
START  button o 


(a)  pomp  lb  Power  on  light 

(green)  cornea  on. 


(b)  After  e  delay  of 

approximately  5  seconds t 
PUMP  LA  POWER  ON  light 
(green)  comas  on. 


Press  the  POMPS  LA  and 
LB  STOP  button. 


(a)  PUMP  LB  POWER  ON  light 
(green)  goes  off. 


(b)  POMP  LA  POWER  ON  light 
(green)  goes  off. 


Press  the  POMPS  LA 
and  LB  START  button. 


(a)  POMP  LB  POWER  ON  light 
(green)  oomes  on. 


(b)  After  a  delay  of  approx¬ 
imately  5  seconds: 

PUMP  LA  POWER  ON  light 
(green)  cornea  on. 


Press  the  PUMP  LG  START 
button. 


(a)  No  panel  indice tion. 


13.10 


(a) 


Throw  the  OPERATIONAL  POWER 
switch  to  the  off  position. 

(After  observation,  throw 
the  switch  on  again). 

(Remove  the  three  jumpers  at  (b) 
the  Tactical  Switch  Panel  that 
were  connected  in  Steps  x2.0 
and  13.0.) 


OPERATIONAL  POWER  ON 
light  (green)  goes  off. 
(Light  comes  on). 


POMP  LB  POWER  ON  and  POMP 
LA  POWER  ON  lights  (green) 
go  off. 


ftaaaaa  Valves  Switch 


Connect  a  special  d-o  volta¬ 
meter  across  pin  R  (+)  and 
pin  X  (-)  of  P109»  and  another 
special  d-o  voltmeter  across 
pin  N  of  P109  and  pin  X  (-)  of 
P110.  (Maintain  these  con¬ 
nections  through  step  14.3). 
(Ifce  negative  sides  of  the 
meters  may  be  left  connected 
to  the  X  pin  on  P109  and  P110 
until  Step  21.3  is  completed). 


(a) 


Bota  meters  indicate 
aero  volts. 
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OBSERVE 


Throw  the  PUMP  BYPASS.  VALVES  (a) 
3witch  to  the  open  position. 


Both  meters  indicate 
28  volts  dc. 


Throw  the  OPIOU  TIONAL  POWER 
switch  to  the  off  position. 


OPERATIONAL  FOvER  ON 
light  (green)  goes  off. 


Both  motors  indicate 
zero  volts. 


14.3  Throw  the  PUMP  BYPASS  VALVES  {•/; 
switch  to  the  close  positior. 


Both  waters  indicate 
zero  volts. 


Outlet  Valves  ch 


Connect  a  special  d-c 
voltmeter  across  pin 
S  (+)  and  pin  X  (-)  of 
P1C9,  and  another  special 
d-o  voltmeter  ucroi*3  pin 
0  (+)  of  P1C9  and  pin  X  (-) 
of  P11C.  (Maintain  these 
connections  through  step 
15.3)- 


Both  meters  indioate 
zero  volts. 


Throw  the  PUMP  OUTLET  VALVES  (a) 
switch  to  the  open  position. 


Both  meters  indicate 
zero  volts. 


Throw  the  OPERATIONAL  PO‘.£R 
switch  to  the  on  positior. 


OPERATIONAL  POWER  ON 
light  (green)  comes  on. 


Both  meters  indicate 
28  volts  dc. 


Throw  the  PUMP  OUTLET  VALVES  (a) 
switch  to  the  close  position. 


Both  meters  indioate 
zero  volts. 


16,0  Conneot  a  special  d-c  volt-  (a) 
meter  across  pin  H  (+)  and 
pin  X  (-)  of  P109.  (Maintain 
this  connection  through  stop 
16.3). 


Meter  Indicates 
zero  volts. 


16.1  Throw  the  COOLER  INLET  LC-2  (a) 
switch  to  the  oper.  position. 


Motor  indicates 
28  volts  dc. 
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16.2  Throu  the  OPERATIONAL  POWER 
switch  to  tho  off  position. 


16.3  Throw  tho  COOLER  INLET  LC-2 
switch  to  the  close  position. 


OBSERVE 

(a)  OPERATIONAL  POWER  ON 
light  (green)  goes  off. 

(b)  Meter  indicates 
zero  volts. 

(a)  Meter  indicates 
zero  volts. 


17.0  Connect  a  special  d-c 

voltnrter  across  pin  C  (+) 
and  pin  X  (-)  of  P109. 
(Maintain  this  connection 
through  step  17.3). 

17.1  Throw  the  PUMP  OUTLET  LR-4 
switch  to  the  open  position, 

17.2  Throw  the  OPERATIONAL  POWER 
switch  to  the  on  position. 


(a)  Meter  indioates 
zero  volts. 


17.3  Throw  the  PUMP  OUTLET  LR-4 

switch  to  the  olose  position. 


(a)  Meter  indicates 
zero  volts. 

(a)  OPERATIONAL  POWER  ON 
light  (green)  comes  on. 

(b)  Meter  indicates 
28  volts  dc. 

(a)  Meter  indicates 
zero  volts. 


Connect  a  special  d-o 
voltmeter  across  pin  F  (+) 
and  pin  X  (-)  of  P109. 
(Maintain  this  oonneotion 
through  step  13.3) 


(a)  Meter  indicates 
zero  volts.  ' 


18»1  Throw  the  GRAVITY  RETURN  LR~2  (a)  Meter  indioates 
switch  to  the  close  position.  28  volts  dc. 
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OPERATION 

Throw  the  OPERATIONAL  POWER 
switch  to  the  off  position. 


OBSERVE 

(a)  OPERATIONAL  POWER  ON 
light  (groan)  goes  off. 

(b)  Meter  indicates 
zero  volt 8. 


18.3 


Throw  the  GRAVITY  RETURN  LR-2  (a)  Meter  indicates 
switch  to  the  open  position.  zero  volta. 


19.0 


19<.l 


19.2 


19.3 


19.4 


19.6 


Throw  the  OPERATIONAL  POWER 
switch  to  the  on  position. 

Connect  a  special  d-c 
voltmeter  across  pin  0  (+) 
and  pin  X  (-)  of  P110. 
(Maintain  this  connection 
through  step  19.7). 

Connect  a  spedial  d-c 
voltmeter  across  pin  P  (+) 
of  P110  and  pin  X  (-)  of 
P109.  (Maintain  this  con¬ 
nection  through  step  19.7). 

Press  the  PUMP  LC  SPEED 
INCREASE  button. 

(Release). 


Press  the  PUMP  LC  SPEED 
DECREASE  button. 
(Release . ) 


Press  both  PUMP  LC  SPEED 
INCREASE  button  and  PUMP 
LC  SPEED  DECREASE  button 
simultaneously.  (Release) 


Throw  the  OPERATIONAL  POWER 
switch  to  the  off  position. 


(a)  OPERATIONAL  POWER  ON 
light  (green)  comes  on. 

(a)  Meter  indicates 
zero  volt 8. 


(a)  Mater  indicates 
zero  volte. 


(a)  Meter  on  pin  C  (Step 

19.1)  indicates  28 
volts  dc.  (Meter  indi¬ 
cates  zero  volts.) 

(a)  Meter  on  pin  F  (Step 

19.2)  indicates  28 

volta  dc.  (Meter  indicate e 
zero  volts. ) 

(a)  Beth  meters  indicate 
zero  volt 8.  (Either 
meter  may  deflect  mo¬ 
mentarily  while  pressing 
or  releasing  switches.) 

(a)  OPERATIONAL  POWER  ON 
light  (green)  goes  out. 
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19.7 


20.0 


20.1 


21.0 


21.1 


21.2 


21.3 


22.0 


OPERATION 

Press  the  PUMP  LC  SPEED 
INCREASE  button  (release ). 
Press  the  PUMP  LC  SPEED 
DECREASE  button  (release). 


(a) 


Connect  a  special  d-c 
voltmeter  across  pin  K  (+) 
and  pin  X  (-)  of  P109. 
(Maintain  this  connection 
through  step  21.2). 

Throw  OVERBOARD  LM-1  switch 
to  the  open  position. 

Throw  OVERBOARD  LM-1  switch 
to  the  close  position. 

Install  a  jumper  between 
pin  K  and  pin  $  of  P109. 
(Remove  the  jumper  after 
atep  24*1?) . 

Pre-Fill 

Conneot  a  d-o  voltmeter 
across  pin  r  (+)  of  P2C1 
at  the  Pneumatic  Aux  Console 
and  -28V  DC  bus.  (Maintain 
this  connection  through 
Step  22.3). 


OBSERVE 

Both  meters  indicate 
zero  volts  at  all 
times. 


Connect  a  special  d-c  (a) 

voltmeter  across  pin  Y  (+) 
and  pin  X  (-)  of  P109. 

(Maintain  this  connection 
through  step  2C.1). 

Throw  the  PUMP  RETURN  UU1  (a) 
switch  to  the  open  position. 
(Return  switch  to  the  close 
position. ) 

Qyerbo&rd  Valve  (LM-l) 


Meter  indicates  zero 
volts. 


Meter  indicates  28 
volts  dc.  (Meter  indi- 
cates  zero  volts.) 


(a) 


Meter  indicates  zero 
volts. 


(a) 

(a) 

(a)  No  panel  indication. 


Meter  indicates  28 
volts  dc. 

Meter  indicutes  zero 
volts. 


(a)  Meter  indicates  zero 
volts. 
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OPERATION 

OBSERVE 

22.1 

Throw  the  PRE-PILL  switch 

(a) 

PRE-FILL  light  (green) 

to  the  on  position. 

comes  on. 

(b) 

Meter  indicates  28 
volts  dc. 

22.2 

Throw  the  PANEL  POWER  switch 

(a) 

PANEL  POWER  light  (green) 

to  the  off  position. 

goes  off.  (Light 

(Return  to  the  on  position 

comes  on. ) 

after  observations.) 

(b) 

TEST  POSITION  ON  light 
(red)  goes  off. 

(Light  comes  on). 

' 

(c) 

PRE-FILL  light  (green) 
goes  off.  (Light  comes 
on). 

(d) 

Meter  (Step  22.0) 
indicates  zero  volts. 
(Meter  indicates  28  volts) 

22.3 

Throw  PRE-PILL  switch  to 

(a) 

PRE-FILL  light  (green) 

off  position,  (Disconnect  + 

goes  off. 

side  of  meter  from  P201-r 
after  observations). 

(b) 

Meter  indicates  zero 
volts  dc. 

gJjaR-3-P.e.Me8A9B 

23.0 

Connect  a  d-c  voltioeter 

(a) 

Meter  indicates  zero 

across  pin  q  (+)  of  P2C1 
at  the  Pneumatic  Aux, 

volts. 

Console  and  -28  bus. 
volts  dc,  (Maintain 
this  connection  through 
step  23.4). 

* 

23.1 

Throw  the  STEP  3  PERMISSION 

(a) 

STEP  3  PKRMIS  SION  light 

switoh  to  the  on  position. 

(green)  ooraes  on. 

(b) 

Meter  indicates  28 

volts  do. 
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OPERA riON 


OBSERVE 


Throw  the  PANEL  PC 3 
switoh  '■■')  ”.hu  otr  pooi’-lon. 

(Rot, am  t,o  on  position 

after  observations). 


(a)  PANEL  POWER  light  (groen) 
goes  off.  (Light  comes 


(b)  TEST  POSITION  ON  light 
(red)  goes  off.  (Light 
comes  on) . 


(c)  STEP  3  PERMISSION  light 
(green)  goes  off.  (Light 
comes  on). 


(d)  Meter  (stop  23.0  indicates 
zero  volta.  (Meter 
indicates  23  volts.) 


Throw  the  STEP  3  PERMISSION 
switch  to  the  off  position. 
(Disconnect  meter  after 
observations.) 


(a)  STEP  3  PERMISSION  light 
(green)  goes  off. 


(b)  Meter  indicates  zero 
volte. 


Throw  the  OPERATIONAL  POWER 
evi  tch  to  the  on  position. 


(a)  OPERATIONAL  POWER  ON 
light  (green)  comes  on. 


NOTE:  Steps  24.0  through  24.5  verify 

that  the  jumpers  installed  in  previous 
steps  are  still  connected. 


Throw  the  PUMP  INLET  LF-3  (a)  PUMP  INLET  LR-3  CLOSED 

switch  to  the  close  position.  light  (amber)  comes  on. 

(Throw  to  open  position  and  (Light  goes  off.) 

release. ) 


Throw  the  THROTTLE  LC-1 
switch  to  the  close  position. 
(■teIoasn.)  Throw  to  open 
position.  (Release.) 


(a)  THROTTLE  LC-1  CLOSED 
light  (amber)  comes  on. 
(Light  goo a  off.) 


(b)  THROTTLE  LC-1  OPEN 

light  (green)  comes  on. 
(Light  goes  off.) 
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OPERATION 


OBSERVE 


Throw  T/i:5  ,’,V"tTF.M-1R)  Lh~l 
switch  oo  r.1''-  open  position. 
(Throw  to  the  close  posi¬ 
tion.  ) 


(q)  T/E  BBOARD  LM-1  OPEN 

light  (green)  cornea  on. 
(Light  goes  oil.) 


24.3  Throw  the  DUHF  VALVE  switch 

to  the  open  position.  (Throw 
to  the  close  position  ani 
release , ) 


(a)  DUMP  VALVE  OPEN  light 
(green)  comes  on. 
(Light  jogs  off.) 


24.4  Throw  the  A-B  VALVE  switch 
to  the  open  position. 
(Throw  to  the  close  posi¬ 
tion  and  release.) 


(a)  A-B  VALVE  OPEN  light 
(green)  corneG  on. 
(Light  goes  off.) 


Throw  tho  FILL  ft  DRAIN  VALVE 
switch  to  the  open  position. 
(Throw  to  too  close  position 
and  release , ) 


(a)  FILL  &  DRAIN  VALVE  OPEN 
light  (green)  comos  or.. 
(Light  goea  off.) 


NOTE:  At  this  point,  all  lights 
listed  under  OBSERVE  24.1 
through  27;. 5  should  be  off. 


24.6  Press  EMERGENCY  button, 
(Release. ) 


(a)  EMERGENCY  light  (red) 
cornea  or. 


(b)  OPERATIONAL  POKER  ON 
Light-  (groer)  goes  off. 


(c)  PUMP  INLET  LR-3  CLOU ED 
light  (smber)  comos  on. 


(d)  THROTTLE  LC-1  CLOSED 
light  (amber)  comes  on. 


(e)  OVERBOARD  LM-1  OPEN 

light  (green)  comos  on. 


(f)  DUMP  VALVE  OPEN  light 
(groan)  comes  on. 


(g)  A-B  VALVE  OPEN  light 
(green)  comes  on. 


(h)  FILL  &  DRAIN  VALVE  OPEN 
light  (green)  comes  on. 
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OPERATION 

OBSERVE 

24.7 

Throw  tho  PUMP  INLET  LR-3 
switch  to  tho  open  position. 
(Release. ) 

(a) 

PUMP  INLET  LR-3  CLOSED 
light  (amber)  goes  off. 

24.3 

Throw  the  PUMP  INLET  LR-3 
switch  to  the  close  position, 
(Release. ) 

(0 

PUMP  INLET  LR-3  CLOSED 
light  (amber)  comes  on. 

24.9 

Throw  the  THROTTLE  LC-1 
switch  to  the  open  position. 
(Release. ) 

(a) 

THROTTLE  LC-1  CLOSED 
light  (amber)  goes  off. 
(Light  comes  on.) 

(b) 

THROTTLE  LC-1  OPEN 
light  (green)  comes  on. 
(Light  goes  off.) 

24.10* 

Throw  the  A-B  VALVE 
switch  to  the  close  position, 
(Release. ) 

(a) 

A-B  VALVE  OPEN  light 
(green)  goes  off. 

(Light  comes  on.) 

24.11 

Throw  the  FILL  &  DRAIN  VALVE 
switch  to  the  close  position. 
(Release.) 

(a) 

FILL  &  DRAIN  VALVE  OPEN 
light  (green)  goes  off. 
(Light  comes  on.) 

24.12 

Throw  the  DUMP  VALVE  switch 
to  the  close  position, 

(Release. ) 

(a) 

DUMP  VALVE  OPEN  light 
(green)  goes  off. 

24.13 

Throw  the  DUMP  VALVE  switch 
to  the  open  position. 

(Release, ) 

(a) 

DUMP  VALVE  OPEN  light 
(green)  comes  on. 

24.14 

Press  and  hold  EMERGENCY 

RESET  button. 

(a) 

EMERGENCY  light  (red) 
goes  off. 

(b) 

THROTTLE  LC-1' CLOSED 
light  (ambe'r)  goes  off. 

(o) 

OVERBOARD  LM-1  OPEN 
iight  (green)  goes  off. 

(d) 

A-B  VALVE  OPEN  light 
(green)  goes  off. 
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24.15  Release  EMERGENCY  RESET 
button. 

24.16  Throw  the  PUMP  INLET  LR-3 
switch  to  the  open  position. 
(Release. ) 

24.17  Throw  the  DUMP  VALVE  3witch 
to  the  close  position. 
(Release . ) 

24.18  Throw  the  A-B  VALVE  switch 
to  the  close  position. 
(Release. ) 


OPERATIONAL  rU-.ER  ON 
light  (green)  comes  on. 

PUMP  LR-3  VALVE  CLOSED 
light  (amber)  goes  off. 


DUMP  VALVE  OPEN  light 
(green)  goes  off. 


A-B  VALVE  OPEN  light 
(green)  goes  off. 


24.19  Remove  the  following  jumpers:  (a)  No  indication. 

P109-K  to  P11C-G  (Stop  1C. 3) 

P109-Q  to  P11C-N  (Step  11.5) 

P1C9-P  to  P110-H  (Step  11.5) 

P109-K  to  P1C9-9  (Step  21.3) 


Throw  the  A-B  VALVE  switch  (a) 
to  the  open  position. 

(Release. ) 

Disconnect  plug  P102  from  the  (a) 
Propellant  Level  Control  Unit 
(7-43022)  in  the  Cabinet- 
Amplifier  Rack  (7-68371)  in 
the  Transfer  Room.  Connect 
ohmmeter3  between  pins  n  and 
k,  p  and  k,  u  and  kf  v  and  k 
on  P102.  (Remove  after  Step 
25.4). 

Throw  the  four  LIQUID  OXYGEN  (a) 
LEVEL  PROBES  switches  on  the 
Propellant  Level  Simulator 
Panel  in  the  Signal  Rosponder 
Trailer  to  the  LIQUID  position. 


A-B  V.A  JJz  OPEN  light 
(green)  cojuos  or.,  (liquid 
Oxygen  Trjnkirg  Far.ol) 

No  indications. 


All  meters  indicate 
^  ohms . 
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OPERATION 

OBSERVE 

25.3 

Throw  the  four  LIQUID  OXYGEN 
LEVEL  PROBES  switches  to  the 
GAS  position. 

(a) 

All  meters  indicate 

10  ohms. 

25.4 

Throw  the  four  LIQUID  OXYCEN 
LEVEL  PROBES  switches  to  the 
FAIL  position. 

(a) 

All  meters  indicate  an 
open  cirouit. 

25.5 

Connect  ohmmeters  between 
pins  x  and  c,  w  and  c,  s 
and  o,  r  and  o  on  P102. 

(Remove  after  Step  25.8). 

(a) 

No  indications. 

25.6 

Throw  the  five  FUEL  LEVEL 
PROBES  switches  to  the 

LIQUID  position. 

(a) 

All  meters  indicate 

47  ohms. 

25.7 

Throw  the  five  FUEL  LEVEL 
PROBES  switches  to  the  GAS 
position. 

(a) 

All  meters  indicate 

10  ohms. 

25.8 

/ 

\ 

Throw  the  five  FUEL  LEVEL 
PROBES  switches  to  the 

FAIL  position. 

(a) 

All  meters  indicate  an 
open  circuit. 

25  J9 

Apply  +28  volts  dc  to  pin 

J  on  P102.  (Remove  after  Step 
25.16). 

(a) 

9556  light  (red)  comes  on 

25.10 

* 

Apply  +28  volts  dc  to  pin  H 
on  P102.  (Remove  after  Step 
25.15). 

(a) 

(b) 

OVERFILLED  light  (red) 
comes  on. 

95%  light  (red)  goes  off, 

(c) 

A-B  VALVE  OPEN  light 
(green)  goes  off. 

<d) 

FILL  St  DRAIN  VALVE  OPEN 
light  (green)  comes  on. 

(e) 

DUMP  VALVE  OPEN  light 
(green)  comas  on. 

) 
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OPERATION 

25.11  Throw  the  A-B  VALVE  switch 
on  the  liquid  Oxygen 
Tanking  Control  Console  to 
the  open  position.  (Switch 
returns  to  center  when 
released.) 

25.12  Throw  the  PILL  &  DRAIN 
VALVE  switoh  to  the  dose 
position.  (Switch  returns  to 
the  center  position  when 
released). 

25.13  Throw  the  DUMP  VALVE  switch 
to  the  dose  position. 

.  (Switch  returns  to  center 
position  when  released). 

25.14  Press  the  EMERGENCY  button 
on  the  Liquid  Oxygen  Tanking 
Control  Console.  (After 
observations  are  completed, 
press  the  RESET  button. 


25.15  Remove  +26  volts  applied 
to  pin  H  on  P102. 


25.16  Remove  +28  volts  do  applied 
to  pin  J  o£  P102. 


OBSERVE 

(a)  A-B  VALVE  OPEN  light 

(green)  comes  on.  (Light 
goes  off  when  switch  is 
released. ) 


(a)  FILL  St  DRAIN  VALVE  OPEN 
light  (green)  goes  off. 
(Light  oomes  on  when 
switch  is  released.) 


(a)  DUMP  VALVE  OPEN  li#it 
(green)  goes  off. 

(Light  oomes  on  when 
switch  is  released). 

(a)  EMERGENCY  light  (red) 
comes  on.  (Light  goes 
off). 

(b)  TEST  POSITION  ON  light 
(green)  goes  off. 

(Light  comes  on.) 

(0)  OPERATIONAL  POWER  ON 
light  (green)  goes  off, 
(Light  oomes  on). 

(d)  A-B  VALVE  OPEN  light 
(green)  comes  on. 

(Light  goes  off). 

(a)  OVERFILL  light  (red) 
goes  off. 

(b)  ”95%"  light  (red) 
comes  on. 

(a)  "9556"  light  (red) 
goes  off. 
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25.17  Throw  tho  Fill,  ft  DRAIN 

VALVE  switch  to  the  close 
position.  ( Rolen ae). 

25.18  Throw  the  DUMP  VALVE  switch 
to  the  close  position, 
(Release) . 

25.19  Roioovo  the  following' jumpers: 

F106-H  to  P105-Y  (Step  7.1C) 
P1C6--B  to  P1C5-T  (step  9. A) 
Dump  Valve  Solenoid  to  OPEN 
i-ight  (Step  6.4) 


OBSERVE 

(a)  FILL  ft  DRAIN  VALVE  OPEN 
light  (green)  goes  off. 


(a)  DUMP  VALVE  OPEN  light 
(groen)  goes  off. 


No  panel  indication. 


Pieter  indicutes 
circuit  continuity 

in  all  cases. 


25. 2C  By  use  of  a  jumper  and  en  (a)  Pieter  indicutes 

ohmmater,  check  the  continuity  circuit  continuity 

of  the  wires  originating  from  in  all  cases. 

the  following  pins  on  P1C2  to 

their  respective  terminating 

points  in  the  Blockhouse: 

pins  A,  P,  C,  D,  E,  F,  G,  L, 

M,  N,  0,  P,  3,  R,  3,  T,  U, 

V,  Y,  Z,  a. 

25.21  Connect  one  end  of  an  ohmmotar  (a)  Meter  indicates  circuit 
to  pin  e  of  P102  and  one  end  continuity  for  •■11  casas, 

of  a  jumper  to  pin  m  of  F52 
located  in  the  Fuel  Console  in 
the  Blockhouse.  Connect  the 
other  end  of  the  ohmmeter  and 
jumper  to  the  following  pins  in 
their  respective  order. 

Jumper 

Ohmmetor  pin 

(a)  f  k 

(b)  X  n 

(c)  W  p 

Remove  the  ohmmeter  and  jumper. 
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OBSERVE 


Throttle  Valve  Mater 


26.0  Connect  14  volts  do  between 
pins  1  (+)  and  X  (-)  of  P109 
at  the  Liquid  Oxygen  Transfer 
Unit. 


(a)  THROTTLE  VALVE  METER  on 
the  Liquid  Oxygen  Tank- 
.  3  ng  Metef  Panel  indi¬ 
cate  full  scale  deflec¬ 
tion. 


26.1  Disoonneot  the  14  volts 
(3tep  26.0). 


(a)  THROTTLE  VALVE  METER 
indicates  zero  defleo- 
tion. 


aSfflagsJEftnk  Pressure  Meter 


In  the  following  steps,  if  the  Lox  Storage 
Tank  Pressure  Recorder  has  been  removed 
from  the  Calibrating  system,  install  a 
Jumper  between  terminals  3  and  4  on  the 
Calibrating  Panel.  (Z123) 


27.0  Mechanically  adjust  the  (a)  Gheok  gauge  at  the 

Storage  Tank  Pressure  meter  pressure  source, 

and  the  Lox  Storage  Area 
Pressure  Reoorder  (if 
available)  to  zero  PSI. 

(Located  in  the  Blockhouse) 


27.1  Connect  the  Storage  Tank  (a)  No  panel  indication 

Pressure  Transducer  (located  necessary, 

in  the  Lox  Storage  Area)  to 
a  pressure  signal  source  and 
throw  the  RUN-CALIB  switch 
(located  on  the  Pressure 
Calibration  Panel)  to  the 
RUN  position. 


27.2  With  zero  pressure  on  the  (a)  Meter  indicates  correct 
Liquid  Oxygen  Storage  Pres-  '  reading, 
sure  Transducer,  rotate  the 
ZERO  ADJ.  until  the  Storage 
Tank  Pressure  Meter  and  the 
Tanking  Pressure  recorder 
(if  available)  indicats 
zero  PSI.  ji 
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Adjust  the  pressure  signal 
r.owce  connected  to  tho 
Storage  Pressure  Transducer 
for  50  PSI  on  the  Transducer. 


Adjust  the  FULL  SCALE 
ADJUST  control  as  required 
while  observing  the  cor¬ 
rect  meter  indications. 


Throw  the  RUN-CALIB  switch 
to  the  CALIB  position. 


27.6  Adjust  the  CALIB-STD. 

Control  on  the  Calibrating 
Panel  while  observing  tho 
correct  meter  indication. 
Lock  this  control  after 
performing  the  adjustment. 


Throw  the  RUN-CALIB  switch 
to  the  OFF  position.  Dis¬ 
connect  the  pressure  signal 
source  connected  in  Step 

27.1. 
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(a)  Chock  gauge  et  the 
pressure  3ourco. 


II 


(a)  STORAGE  TANK  PRESSURE 
meter  indicates  full 
scale  deflection. 


(a)  No  panel  indication 
necessary. 


(a)  The  LIQUID  OXYGEN 

RECORDER  indicates  two 
major  divisions  less 
than  full  scale  deflec¬ 
tion. 


(a)  No  panel  indication 
necessary . 


Insert  a  d-c  voltmeter  (0-3C)  (a) 

into  the  jacks  provided  on 
the  Propellant  Level  panel  in 
the  Signal  Responder  Trailer,  (b) 
Throw  the  POWER  switch  on  the 
Propellant  Level  Simulator  Panel 
in  the  Simulator  Trailer  to  the 
ON  position.  Throw  the  POLARITY 
switch  (Simulator  Panel)  to  the 
NEG.  position.  Turn  the  NEG,  ADJ. 
oontrol  (Simulator  Panel)  until 
the  voltmeter  (Simulator  Panel) 
indicates  -20  volts.  Connect 
a  d-c  voltmeter  between  pins 
y  and  k  on  F1C2.  (Remove 
after  Step  28,2), 


POWER  ON  light  (green) 
comes  on. 


Meter  indicates 
20  volts  dc. 
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OPERATION 

21’.  1  T’irn  the  NEC.  M.T.  oort.ro],  (a) 
(Propellant  Panel)  until 
the  voltmeter  (Propellant 
Panel)  indicates  zero  volts. 

23.2  Thr ow  the  POLARITY  switch  (a) 

(Slmulotor  Panel)  to  the  PQS, 
position.  Turn  the  POD.  ADJ. 
(SAnaiVitor  Panel)  until  the 
voltmeter  (Simulator  Fanel) 
indicates  +5  volts. 

23.3  Apply  10V  dc  to  pin  X  on  F102.  (a) 


28.4  Apply  20?  dc  to  pin  X  n  P1C2.  (a) 


28.5  Apply  22.5V  dc  to  pin  X  on  (a) 
P1C2.  (^ amove  voltage  after 
observation ) . 


OBSERVE 

Meter  indicates  zero 
volts. 


Meter  indicates  5 
volts. 


MISSILE  TANK  LEVEL 
INDICATOR  indicates 
(liquid  Oxygen 
Tanking  Meter  panel) 

MISSILE  TANK  LEVEL 
INDICATOR  indicates 
100*. 

MISSILE  TANK  LEVEL 
INDICATOR  indicates 
105*. 


NOTEt  Potentiometers  R13  and  Rll  in  the 
Liquid  Oxygen  Tanking  meter  panel 
should  be  adjusted  to  obtain  the 
indicated  observation  if  necessary. 


System  Wiring 

29.0  Disconnect  P102  from  J102.  (a)  No  panel  indication 

(Amplifier  Rack  Cabinet)  necessary. 

Disconnect  P76E  from  J76. 

(Liquid  Oxygen  Tanking 
Control-Meters  Console) 


29.1  Connect  an  ohmmeter  between 
pins  J76-K  and  J76-G, 


(a)  Meter  indicates 
circuit  continuity 
for  each  connection. 
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29.2 


29.3 


OPERATION 

Connect  a  d-c  voltmeter 
acroaa  pins  R  (+)  anu  l 
(-)  of  P110  at  the  Liquid 
Oxygen  Transfer  Unit. 

Connect  a  jumper  between 
pina  K  and  D  of  P76B  at 
the  Liquid  Oxygen  Tanking 
Controis-Meter  Console. 

Connect  a  voltmeter  across 
pins  k  (+)  and  S  (-)  of 
P110.  Conneot  a  jumper 
between  pins  L  and  E  of  P76B. 


OBSERVE 

(a)  Meter  indicates 
28  volts  dc. 


(a) 


Meter  indicates 
28  volts  dc. 


Satisfactory  completion  of  the  foregoing  procedure  indicates  that  the 
electrical  controls  of  the  Liquid  Oxygen  Tanking  Control  System  are 
valid.  Return  all  switches  to  their  normal  positions,  disconnect  e~n 
test  equipment  and  jumpers*  secure  the  power  sources,  and  return  the 
system  to  its  normal  secured  state. 


FORM  NO.  A-702-1 
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Step  No 


Validation  Performed 


15.0  |  Outlet  Valve a  Switch  Circuit  .  SATISFACTORY 

16.0  Cooler  Inlet  Valves 

Switch  Circuit;  .  .  SATIS  FAC  TORY 

17.0  Pump  Outlet  Valve  Circuit  . .  SATISFACTORY 

16.0  Gravity  Return  Valve  Circuit . .  SATISFACTORY 

19.0  Pump  LG  Speed  Control  Circuit  .  SATISFACTORY 

20.0  Pump  Return  Valve  Circuit . SATISFACTORY 

21.0  Overboard  Valve  Circuit  .  SATISFACTORY 

22.0  Pre-Fill  Circuit .  SATISFACTORY 

23.0  Stet  R  Permission  Circuit .  SATISFACTORY 

24.0  Emergency  Circuit . .  oATIJ  FACTORY 

25.0  Liquid  Oxygen  Level  Circuit  .  SATISFACTORY 

26.0  Throttle  Valve  Meter  Circuit  .  SATISFACTORY 

27.0  Storage  Tajik  Pressure 

Meter  Circuit . , .  SATISFACTORY 

28.0  Missile  Tank  Level 

I  Indicator  Circuit  .  SATISFACTORY 

System  Wiring  Circuits  .  SATISFACTORY 


